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1. Data Set ID:

TD6162
2. Data Set Name:

NMC Reanal ysis Variety Physical D agnostics Mstly SFC
3. Data Set Aliases:

none
4. Access Method and Sort for Archived Data:
WERIB is a programwitten in the Clanguage. A listing of WERIB may be
found in Appendi x Wof this docunent. The follow ng paragraphs are provi ded
from docunents for general information only. For nore in-depth di scussion
and to downl oad a copy of WERIB, users should point their browsers to the

foll owi ng | ocation:

http://wesley.wwb.noaa.gov/WGRIB.html

What is GRIB?

GRIBis a WO format for gridded data. GRIB is used by the operationa

nmet eorol ogi cal centers for storage and the exchange of gridded fields.
GRIB' s maj or advantages are files are typically 1/2 to 1/3 of the size of
normal binary files (floats), the fields are self describing, and GRIB is an
open, international standard.

Advantages of a GRIB file.

A maj or advantage of GRIB is that is self describing. Each record has

i nformati on such as: resolution of the grid, tinme, variable, |level, who
created the field. There are a nunber of progranms to create GRIB inventories
and WERIB works well. This programwas witten in C and works on al
reasonabl e machi nes ranging fromPCs to CRAYs. Once you've installed W5RI B
an inventory is a single command |ine away.

How do 1 Read GRIB?

VWile there are a nunber of CGRIB decoders available, WGRIB is the decoder
nost often used. Once you' ve installed WERI B, decoding GRIB takes a single
command |ine. The output from W3Rl B can then be read by FORTRAN, C or even
BASI C prograns. The GRIB format may | ook conplicated but reading GRIB is
pai nl ess. You shoul d never have to ask, "How do | read this data?".

How do I Display GRIB Files?

& ADS supports GRIB files and is very versatile. Sone people have even
stopped witing FORTRAN code and do their conputations using G ADS. The
denonstrati on programon the BAMS cd-rom (March 1996) is a sanple of G ADS
abilities. GADS will run under Ms5-DOS and on nmany UN X boxes. Very powerful,
freely avail able. and hi ghly recommended.



In addition to & ADS, other prograns such as Genpack or IDL can either
directly or indirectly use GRI B data.

Comments

One's first impulse is to convert the GRIB file into some "under st andabl e”
format. It is better to extract the desired data and leave it in GRIB. This
extraction can take as little as one command |ine using WSRI B. Keep the data
in GRIB until you need it imediately. The advantages are that it saves disk
space (who has enough di sk space?), it is self docunenting (what is record
33?) and is nmachine independent. This is simlar to using "conpressed" files.
You don't need to know the format of a conpressed file except that you can
easily unconpress it, and you only unconpress the data

just before use.

WERIB v1.6.0 by Wesl ey Ebisuzak
Port abl e GRI B decoder

"WGRIB" is a portable programto read GRIB files that were created by the
NCEP/ NCAR Reanal ysi s Project.

The docunentation for WERIB is spread over several files, readne, readne.dos,
formats.txt, CGRIB2ieee.txt, notice, porting.txt, tricks. WRI B and
usertabl es. txt and changes.

Runni ng WERI B wi t hout any argunments di splays a short hel p nmessage.

Portabl e GRI B decoder for NCEP Operations etc.

v1.6.0 prelim2 (7-01-97) Wesley Ebisuzak
usage: ./WGRIB [GRIB file] [options]

Inventory/diagnostic output selection

-s/-v/-V short inventory/verbose inventory/very verbose non-inventory
(default) regular inventory

Options for inventory/diagnostic output

- PDS/ - PDS10/ - GDS/ - GDS10 print PDS/ GDS in hex/dec
-verf print forecast verification tine
-4yr/-ncep_opn/-ncep_rean see docunentation

Decodi ng GRI B sel ecti on
-d [record nunber] dunp record numnber
-p [byte position] dunp record at byte position
-1 dunp controlled by stdin (inventory list)
(none) no decode .. inventory only
Options for decoding GRIB
-text/-ieee/-bin/-GRIB dunp to a text/ieee/bin/GRIB file

-h/-nh dunp wi Il have headers (default)/no headers
-H dunmp wi Il include PDS and GDS
(-bin/-ieee only)
- append append to dunp file
-o [file] output file nane, 'dunp' is default
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*** Standard Inventory ***

WERIB s first duty is create an inventory. This inventory al so serves as an
index file. Using the test file land.grb you should be able to enter

% WERI B | and. grb

Usi ng NCEP reanal ysis table, see -ncep_opn, -ncep_rean options

1: 0: d=87010100: LAND: kpds5=81: kpds6=1: kpds7=0: TR=0: P1=0: P2=0: Ti meU=1: sfc: anl : N
Ave=1

The first line indicates that WERIB couldn't figure out whether to use the
reanal ysis or operational GRIB tables. Since land.grb is fromreanalysis, we
shoul d use the reanalysis tables. Trying again, we get

% WERI B | and. grb -ncep_rean
1: 0: d=87010100: LAND: kpds5=81: kpds6=1: kpds7=0: TR=0: P1=0: P2=0: Ti meU=1: sfc:anl : N
Ave=1

The inventory consists of several fields separated by colons. The contents of
the fields are:

Record nunber

Position in bytes

Date ( YYMVDDHH) .

Par amet er nanme (LAND=l and/ sea mask)

I ndi cator of paranmeter and units (GRIB PDS octet 9)
Type of level/layer (GRIB PDS octet 10)

Hei ght, pressure, etc (GRIB PDS octets 11-12)
Ti me Range (GRIB PDS octet 21)

Period of tine 1, (CGRIB PDS octet 19)

10. Period of time 2, (GRIB PDS octet 20)

11. Forecast tine unit (GRIB PDS octet 18)

12. level

13. anl =anal ysi s, fcst=forecast

14. NAve (nunber of grids used to nake average)

CoNonrwNE

*** Short lnventory ***

The short inventory can be obtained using the -s option. This inventory is
easier to read the the previous inventory and can al so be used as an index
file.

NERIB -s |land.grb -ncep_rean
1: 0: d=87010100: LAND: sf c: anl : NAve=1

Record numnber

Position in bytes

Date ( YYMVDDHH) .

Par amret er name (LAND=l and/ sea mask)

Type of level/layer (GRIB PDS octet 10)

Forecasts, analysis, etc

For an average, the nunber of fields averaged together

ONoRwbE

*** Verbose Inventory ***



The smal | verbose inventory can be obtained using the -v option. This
i nventory can be used as an index file.

% WERIB -v land. grb -ncep_rean
1: 0: D=1987010100: LAND: kpds=81, 1, 0: sfc: anl : "Land-sea nmask [ 1=l and; O=sea]

Record nunber

Position in bytes

Date (YYYYMVDDHH) .

Par amet er nanme (LAND=l and/ sea mask)

KPDS5, KPDS6, KDPS7 (PDS Cctets 9, 10, 11-12)
Type of level/layer (GRIB PDS octet 10)
Forecasts, analysis, etc

Description of paraneter type

ONoURONE

*** Verbose Description ***

The fourth type of file description can not be used as an index file.
However, it is nore human readable. It gives you information that is not
normal |y avail abl e such as grid dinensions. Using the test file land.grb
you shoul d be able to enter

9NERIB | and. grb -V -ncep_rean

rec 1:0:date 1987010100 LAND kpds5=81 kpds6=1 kpds7=0 | evel s=(0,0) grid=255
sfc anl:

LAND=Land- sea mask [ 1=l and; O=sea]
timerange 0 P1L 0 P2 O TineU 1 nx 192 ny 94 GDS grid 4 numin_ave 1 mssing O
center 7 subcenter 0 process 80 Table 2
gaussi an: |l at 88.542000 to -88.542000
[ ong 0.000000 to -1.875000 by 1.875000,
(192 x 94) scan 0 bdsgrid 1
mn/max data O 1 numbits 4 BDS Ref O DecScale 1 BinScale 0

The first line states
the record 1 starts at byte position O
the initial date is January 1, 1987 at 00Z
the paraneter is "LAND' (nuneric code 81, PDS octet 9)
with a level type 1 (kdps6=1, PDS octet 10)
and value 0 (PDS octets 11-12)
or levels(0,0) (PDS octet 11, PDS octet 12)
with a user defined grid (grid=255)
and it is a surface analysis

The second line is a further description of the paraneter type

The third Iine describes
ti merange (PDS octet 21)
P1 (PDS octet 19)
P2 (PDS octet 20)
Ti meU (PDS octet 14)
nx ny grid size as used by WERI B
GDS grid (GDS octet 6)
num.in_ave (PDS octet 22-23)
nunber m ssing from average (PDS octet 24)
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The fourth |ine describes
center (PDS octet 5)
subcenter (PDS octet 26)
process (PDS octet 6)
paranmeter table version (PDS octet 4)

The fifth and sixth lines describe the grid type

The last |ine describes
m ni mum and nmaxi mum val ues of the data
the nunber of bits used to store the data
t he m ni mum val ue
t he deci mal and bi nary scaling used

Most of the information within this description will only nmake sense if you
have a copy of the GRIB definition as reference.

If you want to determine the contents of record N, try the comrand:
WVCRIB land. GRIB -V -d N

This command also wites a binary dunp of the record but it's quick. If you
don't want a binary dunp, try (on a UN X machi ne),

WNERIB |and. GRIB -V -d N -0 /dev/nul
*** Extracting Data ***

The second major function of WoRIB is to extract data froma GRIB file. The
out put can be binary, IEEE (big endian), GRIB and text. All output formats
except GRIB can be witten with or without a header. See FORMATS. TXT for
nore information. The '-append' option appends the extracted data and the '-
o [filenane]' allows you to set the default output file which is normally

" dunp” .

Note: binary format with a header is often conpatible with FORTRAN code

Not e: | EEE out put is "big-endian".

Note: witing in binary is faster than witing ieee.

Note: using a binary format is faster, nore precise and uses |ess disk
space than the text format.

Not e: The standard NCEP convention is that the arrays are stored in
FORTRAN order starting fromthe north and OE. The foll ow ng data goes south
and eastward.

*** How to select data to be extracted ***

1) by record nunber
WERIB land. GRIB -d 1 (extract first record)

2) by position
WERIB land. GRIB -p 0O (extract record starting at byte 0)

3) by (machi ne readable) inventory (UN X/ AM GA/ Ms- DOS)
WERIB land.grb | WERIB -i land.grb -o output.bin
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The third nmethod is the nost powerful one. Suppose you have a GRIB file with
many different fields. You want to extract all the zonal w nds (UGRD i n NCEP
files), you could type at a Unix machi ne:

WERIB GRIB file | grep ":UGRD:" | WaRIB GRIB file -

Suppose you want to extract the 500 nb U wi nds, then you could type at a Unix
machi ne:

WERIB GRIB file -s | grep ":UGRD:" | grep ":500 nb:" | WoRIB -i GRIB file

For nmore information on howto wite ieee, binary, text and GRIB files see
the file FORMATS. TXT.

*** Some Output Formats ***
Binary with a f77-style header
Suppose you wi sh to convert all the 500 nmb heights (HGI in NCEP files) to
binary with a header. The following |line would convert "infile" to
"outfile".

WRIB -s infile | grep ":HGI:500 nb:" | WoRIB -i infile -o outfile
The "outfile" is often conpatible with the FORTRAN conpil er.

Binary with no header

Suppose you wi sh to convert all the 500 nb heights (HGI) to binary with a NO
header. The following |ine would convert "infile" to "outfile".

%WRIB -s infile | grep ":HGI:500 nb:" | WaRIB -i -nh infile -0 outfile
The "outfile"” is often conpatible with FORTRAN direct-access I/QO

Text

Converting a GRIB file into a text file is slow (reading and witing), takes
up much nmore di sk space and can have | ess precision. Nevertheless it has its
uses.

WRIB -s infile | grep ":HGI:500 nb:" | WoRIB -i -text infile -0 outfile
IEEE
Most workstations conputers use big-endian | EEE as their binary format.
For these nmachi nes, one should not use the -ieee option as it is slower
and coul d | ose sone precision. However, the following line will create
a big-endian IEEE with f77-styl e headers.
%WRIB -s infile | grep ":HGI:500 nb:" | WoRIB -i -ieee infile -0 outfile

Wt hout headers, one woul d use



%WRIB -s infile | grep ":HGI:500 nb:" | WoRIB -i -nh -ieee infile -0
outfile

GRIB

Suppose you have a large file with every variable inmaginable. But you are a
sinmple person with limted neans. You only want the 500 nb hei ghts and you
have imted di sk space. The following will extract the 500 nb heights as a
GRIB file.

%WRIB -s infile | grep ":HGI:500 nb:" | WSRIB -i -CRIBinfile -0 outfile
5. Access Method and Sort for Supplied Data:

Pl ease see paragraph 4 above and refer to Appendix Wfor the WERI B source
code listing.

6. Element Names and Definitions:

Pressure Level Data - The fields include: horizontal w nds, onega (dP/dt),
geopotenti al height, specific/relative hunmdity, absolute vorticity and
di vergence, The data are on standard pressure |l evels every 6 hours.

I sentropic Level Data - Data on isentropic surfaces include: horizonta

wi nds, mass-wei ghted horizontal w nds, omega (dP/dt), tenperature, potenti al

vorticity, relative humdity, Mntgonery stream function, Brunt-Vaisala freq.
squared, and potential tenmperature at the surface. This data is avail able on
10 i sentropic surfaces every 6 hours.

Sigma Level Data: Gidded - Gidded data on sigma surfaces include: rel
vorticity, divergence, tenperature, specific humdity, horizontal w nds,
surface pressure, geopotential height.

Sigma Level Data: Spectral - The atnospheric analysis is available as a
spectral sigma file. This is the only file with full precision data. For nost
probl enms, the truncation used by the GRIB files are reasonable. (For exanple,
the tenperatures are stored to the nearest 1/10 of a degree which is better

t han your average thernoneter reading.) However, those needing higher
vertical resolution should go to the original spectral sigma files.

Di abatic Heating - One huge database is the diabatic heating and sub-grid
nmonent um fl uxes on the 28 sigma | evels every 6 hours. One reason this set of
data is so huge is that the diabatic heating is divided into its various
conmponents such as | ong wave heati ng.

Radi ati on Related Quantities - Quantities include: LWSWcloud forcing,
cl ear/cl oudy, LW SW upward/ downward fl uxes

Couds & Precipitation - Fields include: total cloud cover, convective and
total precipitation

Msc. Fields - The other fields include: surface wind stress, |atent/sensible
heat flux, soil tenperature/noisture, gravity wave drag, SST, 2m tenperature,
2m hum dity, 10m wi nds, runoff, mean sea | evel pressure, surface pressure

and snow.



Not quite Analyses - Other Reanalysis products include the first guess,

hi ndcast forecasts (the skill of the forecasts give sone idea about the
quality of the analyses), BUFR data (the raw data fromaircraft, raw nsondes,
satellite, etc), optimal averages, statistics of the raw data utilization
and even a GCM sinul ation (sea-ice, SST boundary conditions).

NCEP/ NCAR Reanal ysi s Conprehensive Qutput Vari abl es

The output variables are classified into four categories, depending on the
relative influence of the observational data and the nodel on the gridded
variable. An A indicates that the analysis variable is strongly influenced
by observed data, and hence it is in the nost reliable class (e.g., upper air
tenperature and wind). The designation B indicates that, although there are
observational data that directly affects the value of the variable, the nodel
al so has a very strong influence on the analysis value (e.g., hunmdity, and
surface tenperature). The letter Cindicates that there are no observations
directly affecting the variable, so that it is derived solely fromthe nodel
fields forced by the data assimlation to remain close to atnospheric
equal i brium under current observations (e.g., clouds and precipitation).
Finally, the letter Drepresents a field that is fixed fromclimatol ogi ca

val ues, and does not depend on the nodel (e.g., vegetation index, plant

resi stance, |and-sea mask). Although the classification of variables is
necessarily somewhat subjective, the user should exercise caution in
interpreting the results of the reanalysis, especially for variables
classified in categories B and C In addition to this rule of thunmb, the
user should keep in mnd that quadratic variables (e.g., kinetic energy,
transport of water vapor) are in general less reliable than the conponents
fromwhi ch they were conputed

St andard GRI B out put
Pressure: Pressure coordi nate out put

Regul ar | atitude-longitude grid (2.50 x 2.50)
Al fields are instantaneous values at a given tine

Ceopotential height (gpm at 17 levels
u-wind (ms) 17 levels
v-wind (n's) 17 levels

Tenperature (K) 17 |evels

Pressure vertical velocity (Pa/s) 12 levels
Rel ative humdity (%9 8 levels

Absol ute vorticity (/s) 17 levels

u-wi nd of the lowest 30 hPa | ayer (ms)

v-wi nd of the | owest 30 hPa |ayer (nls)
Tenperature of the | owest 30 hPa | ayer (K)
Rel ative hum dity of the |lowest 30 hPa (%
Pressure at the surface (Pa)

Preci pitabl e water (kg/nR)

Rel ative hum dity of the total atnospheric colum (%
Tenperature at the tropopause (K)

Pressure at the tropopause (Pa)

u-wi nd at the tropopause (nis)

v-wi nd at the tropopause (nis)

Vertical speed shear at the tropopause (1/s)

10
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Surface lifted index (K)

"Best" (4-layer) lifted index (K)
Tenperature at the maxi mumw nd | evel (K)
Pressure at the maxi numw nd | evel (Pa)
u-wi nd at the maxi rumw nd level (ns)
v-wi nd at the maxi numw nd | evel (nis)
Ceopotenti al height at the surface (gpm
Pressure reduced to MSL (Pa)

Rel ative humdity in 3 sigma |ayers:

0.44-0.72(%
0.72-0. 94( %
0.44-1. 0(%

Potential tenperature at the | owest sigma |evel (K)
Tenperature at the |owest sigma |evel (K)

Pressure vertical velocity at the | owest sigma |evel (Pa/s)
Rel ative humdity at the |owest sigma level (%

u-wind at the lowest sigma level (ns)

v-wind at the | owest sigma |evel (nis)

o
¢
o

. 2-di nensi onal diagnostic file

O
o
c
o

forcing net | ongwave flux at the top of atnosphere (W nR)
C oud forcing net |ongwave flux at the surface (WnR)

C oud forcing net |ongwave flux for total atmnospheric colum(W nR)
Coud forcing net solar flux at the top of the atnosphere (W nR)
C oud forcing net solar flux at the surface (WnR)

Coud forcing net solar flux for total atnospheric colum (W nR)
Convective precipitation rate (kg/nR/s)

O ear sky downward | ongwave flux at the surface (W nR)

O ear sky downward solar flux at the surface (WnR)

Cl ear sky upward | ongwave flux at the top of the atnosphere(W nR)
Cl ear sky upward solar flux at the top of atnosphere (W nR)

Cl ear sky upward solar flux at the surface (WnR)

C oud work function (J/Kg)

Downwar d | ongwave radiation flux at the surface (WnR)

Downward sol ar radiation flux at the top of the atnosphere (W n?)
Downward sol ar radiation flux at the surface (WnR)

G ound heat flux (WnR)

I ce concentration (ice=1;no ice=0) (1/0)

Land- sea mask (1=l and; O=sea) (i nteger)

Latent heat flux (WnR)

Near | R beam downward solar flux at the surface (W nR)

Near IR diffuse downward solar flux at the surface (W nR)
Potential evaporation rate (w nR)

Precipitation rate (kg/ n2/s)

Pressure at high cloud top (Pa)

Pressure at high cloud base (Pa)

Pressure at mddle cloud top (Pa)

Pressure at mddle cloud base (Pa)

Pressure at |ow cloud top (Pa)

Pressure at | ow cl oud base (Pa)

Pressure at the surface (Pa)

Run of f (kg/nm2 per 6 hour interval)

Surface roughness (m
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Near by nodel |evel of high cloud top (integer)

Near by nodel |evel of high cloud base (integer)

Near by nodel |evel of middle cloud top (integer)
Near by nodel |evel of mddle cloud base (integer)
Near by nodel |evel of |low cloud top (integer)

Near by nodel |evel of |ow cloud base (integer)
Sensi bl e heat flux (Wnt*2)

Vol unmetric soil noisture content (fraction) (2 |ayers)
Specific humdity at 2m (kg/ kg)

Total cloud cover of high cloud | ayer (%

Total cloud cover of mddle cloud |ayer (%

Total cloud cover of |ow cloud layer (%

B Maxi mum tenperature at 2m (K)

B M ni mum tenperature at 2m (K)

AB Tenperature at the surface (skin tenperature) (K)
Tenperature of the soil layer (3 layers) (K)
Tenperature at 2m (K)

Tenperature of high cloud top (K)

Tenperature of |ow cloud top (K)

Tenperature of mddle cloud top (K)

Zonal gravity wave stress (N nR)

Zonal conponent of nomentum flux (N nR)

u-wi nd at 10m (nis)

Upward | ongwave radiation flux at the top of the atnosphere(W nR)
Upward | ongwave radi ation flux at the surface (W nR)
Upward solar radiation flux at the top of the atnosphere (W n?R)
Upward sol ar radiation flux at the surface (WnR)
Meri di onal gravity wave stress (N nR)

Vi si bl e beam downward sol ar flux at the surface (WnR)
Visible diffuse downward solar flux at the surface (WnR)
Meri di onal conmponent of monmentum flux (N nR)

v-wind at 10m (m's)

Wat er equi val ent of accum snow depth (kg/ nR)

O0O0OTOOOOOOOO

Q@ O0OTOOOOOOOOTWIOOOOTO

b3d. .. 3-di nensi onal diagnostic file

Gaussian grid (192 x 94) on 28 nodel |evels
Al fields are average of 6 hour integration starting froma given tine

Deep convective heating rate (K/s)

Deep convective noistening rate (kg/kg/s)
Large scal e condensation heating rate (K/s)
Longwave radi ative heating rate (K/s)
Shal | ow convective heating rate (K/s)
Shal | ow convective noi stening rate (kg/kg/s)
Sol ar radiative heating rate (K/s)

Vertical diffusion heating rate (K/s)
Vertical diffusion noistening rate (kg/kg/s)
Vertical diffusion zonal accel. (ms/s)
Vertical diffusion neridional accel. (ms/s)

O000000000O0

Si gma

Gaussian grid (192 x 94) on 28 nodel levels or surface
Al fields are instantaneous values at a specified tine

12
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Rel ative vorticity (28 levels) (/5s)
Di vergence (28 levels) (/5s)
Tenperature (28 levels) (K

Specific humdity (28 levels) (kg/kg)

x-gradient of log pressure (surface) (1/m
y-gradient of |og pressure (surface) (1/m

u-wind (28 levels) (nls)
v-wind (28 levels) (ms)
Pressure (surface) (Pa)
Ceopotenti al height (surface) (gpm
x-gradi ent of height (surface) (mm
y-gradi ent of height (surface) (mnm

I sen..lsentropic coordinate out put

WW>WwW>>>>

Gaussian grid (192 x 94) nost on 10 isentropic |levels

Al fields are instantaneous values at a specified tine

Potential tenperature (surface) (K)
Tenperature (K)

u-wi nd (n's)

v-wi nd (nis)

Pressure vertical velocity (Pa/s)
Rel ative humdity (%

Mont gonery stream function (nR/s2)

Brunt - Vai sal a frequency squared (1/s2)

Potential vorticity (n2/s/kg)

O her non-GRIB output files

Zonal diagnostic file (binary)

O00000000N0OWW>PWOITI> > >

Aver age over 90S-60S, 60S-30S, 30S-30N, 30N 60N, 60N-90N and gl obal

Unnmar ked fields are instantaneous values at a given tine
(Av) indicates average during the 6 hour

u conponent of wind (ns)

v conponent of wind (nis)
virtual tenperature (K)

specific humdity (g/Qg)

squared vorticity (1/s2)

squar ed divergence (1/s2)
pressure vertical velocity (Pa/s)
tenmperature (K)

relative humdity (%

ki netic energy (n2/s2)
convective heating (K/s)

| arge scale heating (K/s)
shal I ow convecti on heating (K/s)
vertical diffusion heating (K/s)
convective noi stening (g/g/s)

shal I ow convecti on noistening (g/g/s)
vertical diffusion nmoistening (g/g/s)

zonal accel by vertical diffusion (ms2)
nmeri di onal accel by vertical diffusion (ms2)

short wave radiation heating (K/s)
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at
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at
at
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at
at
at
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at
at

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

i ntegration

nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel
nodel

| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s
| evel s

(Av)
(Av)
(Av)
(Av)
(Av)
(Av)
(Av)
(Av)

(Av)



C Il ong wave radiation heating (K/'s) at 28 nodel |evels (Av)

total precipitation (Kg/n2) (Av)
convective precipitation (Kg/nm) (Av)
sensi bl e heat flux (w n2) (Av)

[ atent heat flux (wn2) (Av)

zonal stress (dyn/nmR) (Av)

meri di onal stress (dyn/nR2) (Av)

rain area coverage (%

convective rain area coverage (%
surface pressure (hPa)

surface skin tenperature (K)

soil wetness (cm

snow depth (m

10 cm deep soil tenperature (K)

50 cm deep soil tenmperature (K)

500 cm deep soil tenperature (K)
surface net short wave flux (WnR) (Av)
surface net |ong wave flux (WnR2) (Av)

relative humdity at the | owest nodel |evel
virtual tenp at the | owest nodel |evel
tenperature at the | owest nodel |evel
specific humdity at the | owest nodel |evel

surface roughness (n

| and sea sea-ice mask (int)

zonal accel by gravity wave drag (ms2) (Av)
nmeri di onal accel by gravity wave (nmfs2) (Av)
surface torque (g/nm/s2) (Av)

gravity wave drag torque (g/n2/s2) (Av)
mount ai n torque (g/nk/s2) (Av)

total angul ar nonentum (nR/s)

pl anet ary angul ar nonentum (nR/s)

TWTTOTOOCODTTTITOOTOOOOOTOOTTOOOO

Qut put | evels
Standard Pressure |levels (hPa):
1000, 925, 850, 700, 600, 500, 400, 300, 250, 100, 150, 100, 70, 50, 30, 20, 10
I sentropic surfaces (degrees K)
650, 550, 450, 400, 350, 330, 315, 300, 290, 280, 270
Sigma | evel s:
0. 9950 0.9821 0. 9644 0. 9425 0. 9159 0. 8838 0. 8458 0. 8014
0. 7508 0. 6943 0. 6329 0. 5681 0. 5017 0. 4357 0. 3720 0. 3125
0. 2582 0. 2101 0. 1682 0. 1326 0. 1028 0.0782 0. 0580 0. 0418
0. 0288 0. 0183 0. 0101 0. 0027
7. Start Date:
January 1, 1958
8. Stop Date:

Dat a t hrough Decenber 31, 1997 has been processed.
14
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Data for 1998 wi |

9. Coverage:

Latitude:
Latitude:
Longi t ude:
Longi t ude:

90S

90N
180W
180E

Sout her nnost
Nor t her nnpst
Vst er nnost
East er nnost

coow

10. Location:

a. gl obal

11. Keywords:
beam

cl ear

cl oud
concentration
convective
dept h

di ffuse

di ver gence
downwar d
evapor ation
flux

geopot enti al
gravity
ground

heat

hei ght

hum dity
ice

i ndex

IR

| and

| and- sea

| at ent
lifted

| ongwave
mask

maxi mum
nmeri di onal
m ni mum

noi sture
nonment um
natural |og of
near

net

onmega

or ogr aphy
potenti al
precipitation
pressure
radi ati on
rel ative

pressure

be made avail abl e by

15
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roughness
r unof f
sea
sensi bl e
sky

snow

soi |

sol ar
stress
tenperature
upward
vel ocity
verti cal
vi rtual
visible
vol umetric
vorticity
wat er
wave

w nd
zonal

12.

13.

14.

15.

16.

How to Order Data:

National dimatic Data Center
Federal Buil ding

151 Patton Avenue

Ashevill e, NC 28801-5001
phone: (828) 271-4800

emai | :  orders@cdc. noaa. gov

Archiving Data Center:

National Cimatic Data Center
Federal Buil ding

151 Patton Avenue

Asheville, NC 28801-5001

phone: (828) 271-4800

emai | : questi ons@cdc. noaa. gov

Technical Contact:

National Cimatic Data Center

Federal Buil ding

151 Patton Avenue

Asheville, NC 28801-5001

phone: (828) 271-4800

emai | : questi ons@cdc. noaa. gov

Known Uncorrected Problems:

For data problens that have occurred please refer to:
http: //ww. cdc. noaa. gov/ cdc/ r eanal ysi s/ probl ens. sht ni

Quality Statement:
16



NCDC performs no additional quality assessment of the data supplied.
17. Revision Date:

6 July, 1998
18. Source Data Sets:

NCEP and NCAR are cooperating in a project (denoted "Reanal ysis") to produce
a 40-year record of gl obal anal yses of atnospheric fields in support of the
needs of the research and climate nmonitoring communities. This effort

i nvol ves the recovery of |and surface, ship, rawi nsonde, pibal, aircraft,
satellite and other data, quality controlling and assimlating these data
with a data assinilation systemwhich is kept unchanged over the reanal ysis
peri od 1957 through 1996. This elimnates perceived climte junps associ at ed
wi th changes in the data assinilation system

19. Essential Companion Data Sets:
none
20. Derived Data Sets:
Overview of data sets available at the National Cimatic Data Center
TD# Dat aset Nane

6160 6 HR FORECAST OF PARAMETERS ON THE MCODEL BASED SI GVA LEVELS

6161 PARAMETERS ON THE MODEL BASED SI GVA LEVELS

6162 SURFACE AND RADI ATl ON PARAMETERS

6163 ANALYZED PARAMETERS ON 11 POTENTI AL (1 SENTROPH C) PRESSURE LEVELS

6164 ANALYZED PARAMETERS AT 17 STANDARD PRESSURE LEVELS

6165 6HR FORECAST OF THE ANALYZED PARAMETERS AT 17 STANDARD PRESSURE LEVELS

6166 TI ME SERIES SYNOPTI C ON P- MAND

6167 TIME SERI ES SYNCPTI C | PVANL

6168 TIME SERIES MONTHLY MEAN

6169 MONTLY MEAN 3D HEATI NG MO STURI NG AND EXCELERATI ON ON SI GVA

6170 | NPUT DATA FOR THE MODEL (i.e. RADI OSONDE AND SURFACE OBSERVATI ONS,
Al RCRAFT, SHI P AND SATELLI TE MEASUREMENTS)

21. References:

"The NCEP/ NCAR 40- Year Reanalysis Project", Bulletin of the Anerican
Met eor ol ogi cal Society, March 1996

http://ww. scd. ucar. edu/ dss/ pub/ r eanal ysi s/ i ndex. ht n
http://wesl ey. wwb. noaa. gov/ r eanl ysi s. ht n
http://wesl ey. wb. noaa. gov/t ypes_dat a. ht m

http://ww. cdc. noaa. gov/ cdc/ r eanal ysi s/ probl ens. sht ni

22.  Summary:

Until recently, the neteorol ogical community has had to use anal yses t hat
supported the real -ti me weat her forecasting. These anal yses are very

i nhomogeneous in tinme as there have been big inprovenents in the data
assimlation systenms. This played havoc with climte nonitoring as these

17



i mprovenents were often produced changes in the apparent "climate". Even
fundanmental quantities such as the strength of the Hadley cell has changed
over the years as a result of the changes in the data assimlation systens.

The NCEP/ NCAR 40-year reanal ysis uses a frozen state-of-the-art global data
assimlation system and a data base as conplete as possible. The data
assimlation and the nodel used are identical to the global system

i npl enent ed operationally at NCEP on 11 January 1995, except that the

hori zontal resolution is T62 (about 210 knm). The data base has been enhanced
wi th many sources of observations not available in real tine for operations,
provi ded by different countries and organi zati ons. The system has been
designed with advanced quality control and nonitoring conponents, and can
produce one nonth of reanalysis per day on a CRAY YMP/ 8 superconputer

The quality and utility of the re-anal yses should be superior to NCEP s
ori gi nal anal yses because

- a state-of-the-art data assimlation is used

- nore observations are used

- quality control has been inproved

- the nodel /data assimlation procedure will remain essentially
unchanged during the project

- many nore fields are being saved (ex. potential vorticity on isentropic
surfaces, diabatic heating)

- gl obal (sone ol der anal yses were hem spheri c)

- better vertical resolution (stratosphere)

18



Appendix A
TD 6160
Surface Flux Data

Archive paraneters: File names are conposed of variabl e abbreviations,
| evel , and year:

(variable).(level).gauss.(year).nc

Least
Variabl es on or near the surface: File Units Sig. Digit
These variables (air.sfc - weasd) are 6 hour forecasts.

Air Tenperature air.sfc degK 0.1
Air Temperature at 2 neters air.2m degK 0.1
I ce concentration i cec.sfc (0 or 1) 1.
Potential evaporation rate pevpr.sfc W2 1
Pressure pres.sfc Pascal s 0.
Wat er runof f runof . sfc Kg/ m*2 0.1
Sur face roughness sfcr.sfc m 0. 00001
Specific humidity at 2 neters shum 2m kg/ kg 0. 0001
Vol unmetric soil noisture (0-10cm soi | w. 0-10cm fraction 0.001
Vol unetric soil noisture (10-200cm soi | w. 10-200cm fraction 0.001
Maxi mum t enperature at 2m | ayer t max. 2m degK 0.1
M ni mum t enperature at 2m | ayer tmn.2m degK 0.1
Tenperature of 0-10cm | ayer t np. 0- 10cm degK 0.1
Tenperature of 10-200cm | ayer t np. 10- 200cm degK 0.1
Tenperature at 300cm t mp. 300cm degK 0.1
Uwndat 10 m uwnd. 10m n's 0.1
V-wind at 10 m vwnd. 10m n's 0.1
Wat er equiv. of accum snow depth weasd. sfc kg/ m2 1.

These variables (cfnlf.sfc - vgwd) are 6 hour averages starting at the
reference tine.

C oud forcing net |ongwave fl ux cfnlf.sfc W2 1.

C oud forcing net solar flux cfnsf.sfc W2 1
Convective precipitation rate cprat.sfc Kg/ m2/s 0.000001
O ear sky downward | ongwave fl ux csdl f.sfc W 2 1.

O ear sky downward sol ar fl ux csdsf. sfc W2 1
Downwar d | ongwave radi ation fl ux dlwf.sfc W2 1.
Downwar d sol ar radiation flux dswf.sfc W2 1

G ound heat fl ux of lux. sfc W 2 1

Latent heat net flux [ htfl.sfc W2 1.

Near | R beam downward sol ar fl ux nbdsf. sfc W2 1.

Near | R diffuse downward sol ar fl ux nddsf. sfc W2 1.

Net | ongwave radiation nlws.sfc W 2 1

Net shortwave radi ation nsws.sfc W2 1
Precipitation rate prate.sfc Kg/ m2/s 0.000001
Sensi bl e heat net fl ux shtfl.sfc W2 1.

Zonal conponent of nomentum fl ux ufl x. sfc N nt2 0.001
Zonal gravity wave stress ugwd. sfc N nt2 0.001
Upward | ongwave radi ation fl ux ulwf.sfc W m2 1.
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Upward sol ar radiation fl ux uswf.sfc W 2 1
Vi si bl e beam downward sol ar fl ux vbdsf . sfc W2 1.
Vi si bl e diffuse downward sol ar fl ux vddsf . sfc W2 1.
Meri di onal conponent of nonmentum flux vflx.sfc N nt2 0.001
Meri di onal gravity wave stress vgwd. sfc N nt2 0.001
Land-sea mask (tinme invariant) * | and. sfc (Oor 1) 1

* = no year in file name
Not e:

The air.sfc files contain skin tenperature as described in the March, 1996
BAMS article. As such, over land and sea ice, the tenperature is a prognostic
variable. Over open water, the skin tenperature is fixed at its initial

val ue; i.e., the Reynolds SST as seen by the nodel. The Reynol ds' SST

anal yses were done weekly and the reconstructed SST done nonthly. The

anal yses were linearly interpolated to daily val ues which were used for al
four anal yses.

The followi ng variables are 6 hour forecasts values valid at the reference
time:

air.sfc, air.2m icec.sfc, pres.sfc, runof.sfc, sfcr.sfc, shum 2m

soi |l w. 0-10cm soilw 10-200cm tmax.2m tmn.2m tnp.0-10cm tnp. 10-200cm

t np. 300cm uwnd. 10m vwnd. 10m weasd.sfc, |and.sfc

The follow ng variables are six hour averages for the period of the reference
time plus six hours:

cfnlf.sfc, cfnsf.sfc, cprat.sfc, csdlf.sfc,

csdsf.sfc, dlwf.sfc, dswf.sfc, gflux.sfc, Ihtfl.sfc, nbdsf.sfc,

nddsf.sfc, prate.sfc, shtfl.sfc, uflx.sfc, wugwd.sfc, ulwf.sfc, uswf.sfc,
vbdsf.sfc, vddsf.sfc, vflx.sfc, vgwd.sfc, nlws.sfc, nsws.sfc

Spati al coverage:

* T62 Gaussian grid with 192x94 points
* 88.542N- 88. 542S, OE-358. 125E

Tenpor al cover age:
* 1/1/1958 - 12/31/1997 with output every 6 hours
* Data for the current year (1998) fromthe CDAS programis bei ng nade
avai l abl e along with the historical data. Files for 1998 contain as
many nonths as are currently available. Al variables are available
except net |ongwave radiation and net shortwave radiation
Level s:
* Surface or near the surface

M ssi ng dat a:

* None

20



* % ok X

Avai |

*

set format and size:

Al data are stored in netCDF files

The data are divided by variable and year into separate files
There are 1,679 files currently

Files are 52 Moytes per variable per year

Current total of 88.5 Chytes for 4xDaily and 6.3 Gohytes for daily
aver ages

ability and usage restrictions:

Daily averages are avail abl e by anonynmous FTP from ftp. cdc. noaa. gov in
/ Dat aset s/ ncep. reanal ysi s. dai | yavgs/ surf ace_gauss.

The daily average data files are al so avail abl e by request on 8mm

tapes. To order tapes use the on-line order form

The 4x daily data files are only avail abl e outside of CDC by request

on 8nmmtapes due to large file sizes. To order tapes use the on-line

order form

No usage restrictions.
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Appendix B
TD 6161
T62 Spectral Coefficients

Archive paraneters: File names are conposed of variabl e abbreviations and
year:

(variabl e).spec. (year).nc

Least
Vari abl es as spectral coeffs.: File Units Sig. Digit
Di ver gence div 1./s 0.1
O ogr aphy or og m n/ a
Nat ural Log of Pressure pres nl og(centibars) 1.0
Specific Hum dity shum kg/ kg 0. 0001
Virtual Air Tenperature vair degK 1.0
Vorticity vort 1./s 0.1

Not e:
These vari abl es are instantaneous values at the reference tine.
Spati al coverage:
* T62 Spectral Coefficients
Tenpor al cover age:
* 1/1/1958 - 12/31/1997 with output every 6 hours
Level s:
* 28 Sigma |evels: 0.995, 0.9821, 0.9644, 0.9425, 0.9159, 0.8838,
0. 8458, 0.8014, 0.7508, 0.6943, 0.6329, 0.5681, 0.5017, 0.4357, 0.372,
0. 3125, 0.2582, 0.2101, 0.1682, 0.1326, 0.1028, 0.0782, 0.058, 0.0418,
0. 0288, 0.0183, 0.0101, 0.0027
* Some variables not defined at all |evels.
M ssi ng dat a:
* None
Data set format and size
Al data are stored in netCDF files
The data are divided by variable and year into separate files
There are 196 files currently

Si zes range from 17 Kbytes to 331 Miytes per variable per year
Current total of 52 Gohytes for 4xDaily

* Ok o X

Avail ability and usage restrictions:

* There are no daily averages for the spectral data available from CDC
22



* The 4x daily data files available by anonynous FTP from
ftp.cdc. noaa. gov in /Datasets/nnt.reanal ysis/spectral.

* The 4x daily data are al so avail able on 8nmtape. To order tapes use
the on-line order form

* No usage restrictions.
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Appendix C
TD 6162
Surface Data

Archive paraneters: File names are conposed of variabl e abbreviations, |evel,
and year:

(variable).(level).(year).nc

Least
Variabl es on or near the surface: File Units Sig
Digit
Air Tenperature air.sig995s degK 0.1
Surface lifted index [ftx.sfc degK 0.1
Best (4-layer) lifted index I ftx4.sfc degK 0.1
Onega (vertical velocity) onega. si g995 Pascal / s 0. 001
Potential tenperature pott np. si g995 degK 0.1
Preci pi tabl e wat er pr_wtr.eatm kg/ m2 0.1
Pressure pres.sfc Pascal s 10.0
Rel ative humdity rhum si g995 % 1.0
Sea | evel pressure slp Pascal s 10.0
U-wi nd uwnd. si g995 ns 0.1
V-wi nd vwnd. si g995 ns 0.1
Ceopotential hgt (tine invariant) * hgt . sfc m 1.0
Land-sea mask (time invariant) ** | and 1.0
* = no year in file nane
*k =

no year or level in filenanme

Not e:

These vari abl es are instantaneous values at the reference tine.
Spati al coverage:

* 2.5-degree latitude x 2.5-degree longitude global grid with 144x73 points
* 90N 90S, OE-357.5E

Tenpor al cover age:

* 1/1/1958 - 12/31/1997 with output every 6 hours

* Data for the current year (1998) fromthe CDAS programis bei ng nade
avai l abl e along with the historical data. Files for 1998 contain as many
nmonths as are currently available. Al variables are avail abl e except
preci pitable water.

Level s:
* Surface or near the surface (.995 sigma |evel)
* Also, precipitable water is included here, because it is a 3-Dfile on a

2.5 degree grid, but it is not a surface value, but rather for the entire
at nospheri c col um
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M ssi ng dat a:
* None
Data set format and size

Al data are stored in netCDF files

The data are divided by variable and year into separate files
There are 441 files currently

Files are 30 Moytes per variable per year

Current total of 13.4 Cbytes for 4xDaily and 3.4 CGohytes for daily
aver ages

L T

Avail ability and usage restrictions:

* Daily averages are avail able by anonynmous FTP from ftp.cdc. noaa.gov in
/ Dat aset s/ ncep. reanal ysi s. dai | yavgs/ surf ace.

* The daily average data files are al so avail able by request on 8mm
tapes. To order tapes use the on-line order form

* The 4x daily data files are only avail abl e outside of CDC by request
on 8nmmtapes due to large file sizes. To order tapes use the on-line
order form

* No usage restrictions.
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Appendix E
TD 6164

Pressure Level Data

Archive paraneters: File names are conposed of variabl e abbreviations and

year: (variable).(year).nc

Least
Vari abl es on pressure |evels: File Units Sig. Digit
Air tenperature air degK 0.1
Ceopotenti al hei ght hgt m 1.
Rel ative hum dity rhum % 1.
Specific humdity shum kg/ kg 0. 00001
Onega (vertical velocity) onega Pascal / s 0.001
U-w nd uwnd n's 0.1
V-w nd vwnd n's 0.1

Not e: These vari abl es are instantaneous values at the reference tine.
Spati al coverage:
* 2.5-degree latitude x 2.5-degree longitude global grid with 144x73
poi nt s.
* 90N 90S, OE-357.5E
Tenpor al cover age:
* 1/1/1958 - 12/31/1997 with output every 6 hours
* Data for the current year (1998) fromthe CDAS programis bei ng nade
avai l abl e along with the historical data. Files for 1998 contain as
many nonths as are currently avail abl e.
Level s:

* 17 pressure levels (hPa): 1000, 925, 850, 700, 600, 500, 400, 300,

250, 200, 150, 100, 70, 50, 30, 20, 10

* some variables not defined at all levels
M ssi ng dat a:
* None
Data set format and size
Al data are stored in netCDF files
The data are divided by variable and year into separate files

There are 279 files currently
Si zes range from 245 Miytes to 521 Moytes per variable per year

L T

Avail ability and usage restrictions:

* Daily averages are avail abl e by anonynmous FTP from ftp.cdc. noaa.gov in
/ Dat aset s/ ncep. reanal ysi s. dai | yavgs/ pressure.

26
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* The daily average data files are also avail able by request on 8mmtapes. To
order tapes use the on-line order form

* The 4x daily data files are only avail able outside of CDC by request on 8mm
tapes due to large file sizes. To order tapes use the on-line order form

* No usage restrictions.
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Appendix F
TD 6165
Pressure Level Data - 6 hour forecast

Archive paraneters: File names are conposed of variabl e abbreviations and
year: (variable).(year).nc

Least
Vari abl es on pressure |evels: File Units Sig. Digit
Air tenperature air degK 0.1
Ceopotenti al hei ght hgt m 1.
Rel ative hum dity rhum % 1.
Specific humdity shum kg/ kg 0. 00001
Onega (vertical velocity) onega Pascal / s 0.001
U-w nd uwnd n's 0.1
V-w nd vwnd n's 0.1

Not e: These vari abl es are instantaneous val ues at the reference tinme.
Spati al coverage:

* 2.5-degree latitude x 2.5-degree longitude global grid with 144x73
poi nt s.
* 90N 90S, OE-357.5E

Tenpor al cover age:

* 1/1/1958 - 12/31/1997 with output every 6 hours

* Data for the current year (1998) fromthe CDAS programis bei ng nade
avai l abl e along with the historical data. Files for 1998 contain as
many nonths as are currently avail abl e.

Level s:

* 17 pressure levels (hPa): 1000, 925, 850, 700, 600, 500, 400, 300,
250, 200, 150, 100, 70, 50, 30, 20, 10

* sone variables not defined at all |evels

M ssi ng dat a:

* None

Data set format and size

Al data are stored in netCDF files

The data are divided by variable and year into separate files

There are 279 files currently

Si zes range from 245 Miytes to 521 Moytes per variable per year
Current total of 118 CGoytes for 4xDaily and 29.4 Goytes for daily averages

L T

Avail ability and usage restrictions:

* Daily averages are avail abl e by anonynmous FTP from ftp.cdc. noaa.gov in
/ Dat aset s/ ncep. reanal ysi s. dai | yavgs/ pressure.
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* The daily average data files are also avail able by request on 8mmtapes. To
order tapes use the on-line order form

* The 4x daily data files are only avail able outside of CDC by request on 8mm
tapes due to large file sizes. To order tapes use the on-line order form

* No usage restrictions.
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Appendix W

Sample WGRIB Source Code

The following C code is a partial listing of WSRIB. The full listing can be
downl oaded fromthe | ocation:

ftp://wesley. wb. noaa. gov/ pub/ WERI B/ WERI B. ¢
WGRIB

#i ncl ude <stdi o. h>

#i ncl ude <stdlib. h>

#i ncl ude <string. h>

#i ncl ude <stddef. h>

#i ncl ude <mat h. h>

#i ncl ude <fl oat. h>

/* version 1.2.1 of GRIB headers w. ebisuzaki */

#i fndef | NT2
#defi ne | NT2(a, b) ((1-(int) ((unsigned) (a & 0x80) >> 6)) * (int)
(((a & Ox7f) << 8) + b))

#endi f

#def i ne BDS_LEN( bds) ((int) ((bds[0]<<16)+(bds[1]<<8)+bds[2]))
#def i ne BDS_Fl ag( bds) (bds[ 3])

. etc

/* cnanes_file.c */
search order for paraneter nanes

#define P_TABLE_FI RST
| ook at external parameter table first

* % F Ok X

ot herwi se use builtin NCEP-2 or ECMAF-160 fir st
*/
/* #define P_TABLE_FI RST */
/* search order for external paraneter table
1) environnent variable GRI BTAB
2) environment variable GRIBtab
3) the file "GRIBtab' in current directory
/

* Ok X kX

/* cnames.c */

/* then default val ues */

char *kb5t oa(unsi gned char *pds);

char *k5_comment s(unsi gned char *pds);

int setup_user_table(int center, int subcenter, int ptable);

struct ParniTabl e {
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char *nane, *comment;

}s

/* version 1.4.1 of GRIB headers w. ebisuzaki */
/* this version is inconplete */

#i fndef | NT3

#define INT3(a,b,c) ((1-(int) ((unsigned) (a & 0x80) >> 6)) * (int)
(((a & 127) << 16) +(b<<8) +c))

#endi f

#i fndef | NT2

#def i ne | NT2(a, b) ((1-(int) ((unsigned) (a & 0x80) >> 6)) * (int)
(((a & 127) << 8) + b))

#endi f

#i f ndef U NT3
#define U NT3(a,b,c) ((int) ((a << 16) + (b << 8) + (c)))
#endi f

#i f ndef Ul NT2
#define U NT2(a,b) ((int) ((a << 8) + (h)))

#endi f

#defi ne GDS_Lenl(gds) (gds[0])

#defi ne GDS_Len2( gds) (gds[1])

#defi ne GDS_Len3( gds) (gds[2])

#def i ne GDS_LEN( gds) ((int) ((gds[0]<<16)+(gds[1]<<8)+gds[2]))
. etc

#define GDS RotLL_RotAng(gds) i bmeflt (& gds[38]))

/* index of NV and PV */

#def i ne GDS_PV( gds) ((gds[3] ==0) ? -1 : (int) gds[4] - 1)

#def i ne GDS_PL( gds) ((gds[4] == 255) ? -1 : (int) gds[3] * 4
+ (int) gds[4] - 1)

enum Def NCEP_Tabl e {rean, opn, rean_nowarn, opn_nowarn};

unsi gned char *seek GRIB(FILE *file, |ong *pos, long *len_GRIB
unsi gned char *buffer, unsigned int buf_len);

int read GRIB(FILE *file, long pos, long | en_GRI B, unsigned char *buffer);
doubl e i bn2flt (unsigned char *ibm;

voi d BDS unpack(float *flt, unsigned char *bits, unsigned char *bitmap
int n_bits, int n, double ref, double scale);

doubl e i nt_power (double x, int y);
int flt2ieee(float x, unsigned char *ieee);

int wtieee(float *array, int n, int header, FILE *output);
int wtieee_header(unsigned int n, FILE *output);
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void | evel s(int,

void PDStimes(int time_range,

i nt

voi d EC ext (unsi gned char *pds,

int GDS grid(unsigned char *gds,

m ssi ng_poi nt s(unsi gned char *bitmap

int);

int pl, int p2,

i nt
char *prefix,
i nt

int *nx,

void GDS prt_thin_lon(unsigned char *gds);

i nt

PDS_dat e(unsi gned char *pds,

int add_tine(int

unit);

int verf_time(unsigned char *pds,

*hour) ;

void print_pds(unsigned char *pds,

ver bose) ;

void print_gds(unsigned char *gds,

ver bose) ;

voi d ensenbl e(unsi gned char *pds,
/* version 3.4 of GRI B headers

*year,

i nt option,

int *nonth, int *day,

int *year,

i nt

i nt

i nt node);
W. ebi suzaki

/* this version is inconplete */

print_

print_

int time_unit);
n;

char *suffix);

*ny, long int *nxny);
int verf_time);

int *hour, int dtinme, int
int *nonth, int *day, int
PDS, int print_PDS10, int
GDS, int print_GDS10, int
*/

& 0x80) >> 6)) * (int)

subcenter==0 && process==180

#i fndef | NT2
#defi ne | NT2(a, b) ((1-(int) ((unsigned) (a
(((a & Ox7f) << 8) + b))
#endi f
#defi ne PDS_Lenl( pds) (pds[0])
etc

#def i ne PDS_NcepFcst Prod( pds) (pds[43])
#define VERSION "v1.6.2.5 (5-08-98) Wesley Ebisuzaki"
#define CHECK GRI B
/*

* WERIB.c extract/inventory GRIB records

*

* Wesl ey Ebi suzaki

*

* 11/94 - v1.0

* k%

*** other entries

* k%

* 4/98 - v1.6.2.4: reanalysis id code:

*

*/
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/*
* MBEEK = I/ O buffer size for seek GRIB
*/

#defi ne MSEEK 1024
#defi ne BUFF_ALLOCO 40000

#i fndef mn

#define mn(a,b) ((a) < (b) ? (a) : (b))
#define max(a,b) ((a) < (b) ? (b) : (a))
#endi f

#i f ndef DEF_T62_NCEP_TABLE

#defi ne DEF_T62_ NCEP_TABLE rean

#endi f

enum Def NCEP_Tabl e def _ncep_table = DEF_T62_NCEP_TABLE

int main(int argc, char **argv) {

unsi gned char *buffer

float *array;

doubl e tenp, rmn, rnmax;

int i, nx, ny, file_arg;

long int len_GRIB, pos = 0, nxny, buffer_size, n_dunp, count =1

unsi gned char *nsg, *pds, *gds, *bns, *bds, *pointer

FILE *i nput, *dunp_file = NULL;

char 1ine[200];

enum { Bl NARY, TEXT, |EEE, GRI B, NONE} output_type = NONE;

enum { DUMP_ALL, DUMP_RECORD, DUMP_PGCSI TI ON, DUMP_LI ST, | NVENTORY}
node = | NVENTORY;

long int dump = -1;

int verbose = 0, append = 0, v_tine = 0, year_4 = 0, output_PDS GOS = 0;

int print_GS =0, print_GDS10 = 0, print_PDS = 0, print_PDS10 = O;

char *dunp_file_name = "dump", open_parni3];

int header = 1, return_code = 0;

if (argc == 1) {
fprintf(stderr, "\nPortable GRI B decoder for % etc.\n",

(def _ncep_table == opn_nowarn || def_ncep_table == opn) ?
"NCEP Operations" : "NCEP/ NCAR Reanal ysi s");
fprintf(stderr, " it slices, dices %\ n", VERSION);
fprintf(stderr, " usage: % [CGRIB file] [options]\n\n", argv[O0]);
fprintf(stderr, "lnventory/diagnostic-output selections\n");
etc
fprintf(stderr, " -o [file] output file nane, 'dunp' is default\n");
exit(8);
}
file_arg = 0;
for (i = 1; i < argc; i++) {

if (strcenp(argv[i],"-PDS") == 0) {
print_PDS = 1;
conti nue;

}
if (strcmp(argv[i],"-PDS10") == 0) {
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print_PDS10 = 1;
conti nue;

(strcnp(argv[i],"-GDS") ==
print_GDS = 1;
conti nue;

(strcnp(argv[i],"-@&S10") =
print_GDS10 = 1;
conti nue;

(strcmp(argv[i],"-v") == 0)
verbose = 1;
conti nue;

(strcmp(argv[i],"-V') == 0)
ver bose = 2;
conti nue;

(strcmp(argv[i],"-s") == 0)
ver bose = -1;
conti nue;

(strcmp(argv[i],"-text") ==
out put _type = TEXT;
conti nue;

(strcrmp(argv[i],"-bin") ==
out put _type = BI NARY
conti nue;

(strcnmp(argv[i],"-ieee") ==
out put _type = | EEE
conti nue;

(strcnp(argv[i],"-GRIB") ==
out put _type = GRIB;
conti nue;

0)

{

{

{

0

0)

0

0

{

0) {

) o

{

) o

) o

(strcnp(argv[i],"-nh") == 0) {

header = 0;
conti nue;

(strcenp(argv[i],"-h") == 0)
header = 1;
conti nue;

(strcnp(argv[i],"-append")
append = 1;

{

0) {



